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(54) Adapter for connecting multiple optical connectors 



(57) An optical connector adapter (1 0, 1 00) for con- 
necting optical connectors comprising a frame (22, 1 02) 
adapted to be mounted to a printed circuit board; and at 
least one adapter housing (24, 104) movably mounted 
in a receiving area (34) of the frame (22, 102). The 
adapter housing (24, 104) is sized and shaped to re- 



ceive at least two optical connectors therein and individ- 
ually fixedly connect the optical connectors to the adapt- 
er housing (24, 104). The optical connectors are re- 
ceived in opposite directions into the adapter housing 
(24, 104) and connect to each other inside the adapter 
housing (24, 104). 
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Description 

[0001] The present invention relates to optical con- 
nectors and, more particularly, to a system and method 
for ganging optical connectors together. 5 
[0002] U.S. Patent 4,432,604 discloses a self-adjust- 
ing fiberoptic connector assembly having optical fiber 
plugs connected to a back plane by movable brackets. 
U .S. Patent 5,828,805 discloses a multif iber optical con- 
nector plug. U.S. Patent 4,361 ,372 discloses a connec- 10 
tor panel for an electronic cabinet having spring-loaded 
cells for a floating plate on a connector panel. 
[0003] Problems exist with conventional optical fiber 
connector adapters in that alignment is sometimes, un- 
satisfactory and latching of optical connectors to the is 
adapter is sometimes unsatisfactory. Conventional mul- 
ti-connection adapters comprise multi-piece frames 
which use epoxy to assemble the frames. Frame as- 
sembly takes up manufacturing time and can create 
quality control problems. Conventional adapters also do 20 
not necessarily provide adequate connector float in an 
axis of connector insertion (z-axis float). There is a de- 
sire for an adapter frame to have a stronger body, better 
latching and better alignment. There is also a desire for 
spring action of individual adapter housings to compen- 2s 
sate for various optical connector connection conditions 
and allow for greater z-axis float of optical connectors 
being attached to the adapter. In addition, there is a de- 
sire to provide a faster assembly process for assembling 
an optical fiber connector adapter with greater quality 30 
control and without use of epoxy. 
[0004] In accordance with one embodiment of the 
present invention, an optical connector adapter is pro- 
vided for connecting multiple optical connectors. The 
adapter comprises a frame adapted to be mounted to a 35 
back plane member, in particular a printed circuit board; 
and at least one adapter housing movably mounted in 
a receiving area of the frame. The adapter housing is 
sized and shaped to receive at least two optical connec- 
tors therein and individually fixedly connect the optical *o 
connectors to the adapter housing. The optical connec- 
tors are received in opposite directions into the adapter 
housing and connect to each other inside the adapter 
housing. 

[0005] In accordance with another embodiment of the *s 
present invention, an optical connector adapter is pro- 
vided for connecting optical connectors 'comprising a 
frame adapted to be mounted to a back plane member, 
in particular a printed circuit board; at least one adapter 
housing movably mounted in a receiving area of the so 
frame; at least one retainer connected to the frame for 
preventing the adapter housing from exiting the receiv- 
ing area out of a first side of the frame; and at least one 
spring between the frame and the adapter housing bi- 
asing the adapter housing in a first direction towards the 55 
first side. The adapter housing is movable relative to the 
frame in a second opposite direction with resilient de- 
flection of the spring. 



[0006] In accordance with one method of the present 
invention, a method of assembling an optical connector 
adapter for connecting optical connectors on a back 
plane member is provided comprising steps of inserting 
a plurality of adapter housings into at least one receiving 
area of an adapter frame, the frame being adapted to 
be mounted to the back plane member, and the adapter 
housings each being adapted to removably connect two 
of the optical connectors thereto in opposite directions; 
locating springs between the adapter housings and the 
adapter frame; and connecting at least one retainer to 
the adapter frame to prevent the adapter housings from 
exiting the receiving area in a first direction. The adapter 
housings are movably mounted to the adapter frame 
and biased by the springs in the first direction relative 
to the adapter frame. 

[0007] The foregoing aspects and other features of 
the present invention are explained in the following de- 
scription, taken in connection with the accompanying 
drawings, wherein; 

Fig. 1 is a perspective view of an optical fiber con- 
nector adapter incorporating features of the present 
invention shown attached to a back plane member 
and showing two fiber optical cable and connector 
assemblies; 

Fig. 2 is an exploded perspective view of the adapt- 
er shown in Fig. 1; 

Fig. 3A is a partial cross-sectional view of the adapt- 
er shown in Fig. 1 taken along line 3A-3A; 

Fig. 3B is a cross -sectional view of one of the adapt- 
er housings shown in Fig. 2; 

Fig. 4 is a perspective view of the adapter shown in 
Fig. 1 and a gang assembly for ganging multiple fib- 
er optical connectors together for connection to the 
adapter; and 

Fig. 5 is an exploded perspective view of an alter- 
nate embodiment of the adapter shown in Fig. 2. 

[0008] Referring to Fig. 1 , ;here is shown a perspec- 
tive view of an optical fiber connector adapter 10 incor- 
porating features of the present invention. Although the 
present invention will be described with reference to the 
embodiments shown in the drawings, it should be un- 
derstood that the present invention can be embodied in 
many alternate forms of embodiments. In addition, any 
suitable size, shape or type of elements or materials 
could be used. 

[0009] The adapter 10 is shown attached to a back 
plane member 1 2. The back plane member is preferably 
a printed circuit board or multiple layer board. However, 
in alternate embodiments the back plane member could 
be any suitable structural member or, alternatively, the 
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member 12 could be a printed circuit board which is not 
being used as a back plane member, or is merely part 
of an optical connector box housing or combined elec- 
trical and optical connector box housing. The adapter 
1 0 is generally adapted to individually supportf iber optic 
connectors 1 4. The connectors 1 4 are part of fiber optic 
cable assemblies 16. The cable assemblies 16 include 
optical fiber cables 1 8 having multiple optical fibers. The 
connectors 14 are similar to the connector described in 
U.S. Patent No. 5,828,805 which is hereby incorporated 
by reference in its entirety. Ferrules of the connectors 
1 4 precisely locate ends of the optica! fibers in the con- 
nectors at front ends of the ferrules. Pins (not shown) 
extending out the front end of a ferrule in one of the con- 
nectors 14 are matingly received in holes of a ferrule in 
the mating connector 14 when the two front ends 20 of 
the connectors 14 meet inside the adapter 10. 
[0010] Referring also to Fig. 2, the adapter 10 1 gen- 
erally comprises a frame 22, adapter housings 24, re- 
tainers 26, and springs 28. The frame 22 is preferably 
a one-piece member comprised of molded polymer ma- 
terial. However, in alternate embodiments, the frame 
could be comprised of multiple members and any suit- 
able type(s) of material. The frame 22 generally com- 
prises a receiving section 30 surrounded by a flange 
section 32. The receiving section 30 is sized and shaped 
to fit inside a hole in the back plane member 12. The 
receiving section 30 includes a single receiving area 34. 
In alternate embodiments the receiving section 30 could 
have multiple receiving areas separated from each oth- 
er. Referring also to Fig. 3A, the receiving section 30 
includes guides 36 on the top and bottom sides of the 
receiving area 34. The guides 36 include a spring re- 
ceiving area 38 and front end stop surfaces 40. Howev- 
er, in alternate embodiments, any suitable shape for in- 
teracting with the springs and limiting movement of the 
housings 24 on the frame 22 could be provided. The 
flange section 32 includes holes 42 for receiving fasten- 
ers (not shown) for fixedly mounting the frame 22 to the 
back plane member 12. The ends of the flange section 
32 also includes mounts 44 for receiving guide pins 46 
for a mating gang assembly 48 shown in Fig. 4 and de- 
scribed below. However, the mounts 44 need not be pro- 
vided and, any suitable means could be used to connect 
the frame to the back plane member. The flange section 
32 ,also includes snap-lock mounting holes 50 into its 
front face on lop and bottom sides of the receiving area 
34. 

[0011] The housings 24 preferably comprise one- 
piece members made of molded polymer material . How- 
ever, in alternate embodiments, the housings could 
each be comprised of multiple members and any suita- 
ble type(s) of material could be used. As also shown in 
Fig. 3B, the housings 24 each, form a general rectan- 
gular box shape with open front and rear ends 52, 54, 
a center channel 55 between the open ends, top and 
bottom walls having projections 56 on an exterior, and 
side walls 57 having latches 58, 60. In this embodiment 



the top and bottom projections 56 have substantially the 
same shape. As seen best in Fig. 3A the projections 56 
include rear facing spring support surfaces 62, rear fac- 
ing stop surfaces 64, and front facing surfaces 66. As 
s seen best in Fig. 3B, the latches 58, 60 project inward 
into the center channel 55. The latches 58, 60 face in 
opposite directions at the ends 52, 54 respectively. The 
latches 58, 60 are resiliently deflectable in lateral out- 
ward directions as the plug connectors 14 are inserted 

10 into the center channel 55. As seen in Fig. 1, the outer 
housings 1 5 of the connectors 1 4 include side walls with 
a front cam surface 68 and latch areas 70. The latches 
58, 60 include enlarged sections 72 connected to the 
rest of the housing 24 by deflectable arms 74. When the 

15 plugs 14 .are inserted into the housings 24, the front 
cam surfaces 68 can wedge the latches 58, 60 outward. 
The enlarged sections 72 can deflect back inward into 
the latch areas 70 when the front ends 20 of the plugs 
1 4 reach the mating junction line 76 for the cooperating 

20 pair of plugs. The latches 58, 60 can thus fixedly and 
stationarily, but removably connect the plugs 14 individ- 
ually to its respective housing 24. Preferably, with suffi- 
cient withdrawal force on the plug 14, the plugs 14 can 
be removed from their respective housing. In alternate 

25 embodiments any suitable means could be used to in- 
dividually connect the plugs 14 to the opposite ends of 
the individual housings 24. In an alternate embodiment 
a single adapter housing could house more than two 
connector plugs. In the embodiment shown, the adapter 

30 10 comprises eight of the housings 24. However, in al- 
ternate embodiments the adapter could comprise more 
or less than eight housings. In the embodiment shown, 
the housings 24 are aligned in a single side-by-side row 
in the receiving area 34 of the frame. However, in alter- 

35 nate embodiments the housings 24 could be arranged 
in any suitable array in any suitably shaped frame re- 
ceiving area(s). 

[0012] in this embodiment, each housing 24 is provid- 
ed with two of the springs 28. One spring 28 is located 

40 on the top side of the housing and one spring is located 
on the bottom side of the housing, in alternate embodi- 
ments each housing 24 could have more or less than 
two springs or one spring could spring load more than 
one housing 24 on the frame 22. As seen best in Fig. 

45 3A, in this embodiment each spring 28 generally com- 
prises a leaf spring having a center rear section 78 and 
twa front- end feet 80. However, in alternate embodi- 
ments the spring could have any suitable shape or ori- 
entation, or the spring could be an integral part of the 

so frame 22 or the housing 24. The center rear section 78 
is positioned in the spring receiving area 38 of the frame 
22. The front end feet 80 are located against the rear 
facing spring support surfaces 62 of the projections 56 
on the housing 24. The springs 28 bias the housings 24 

55 relative to the frame 22 in a first direction A. However, 
the housings 24 can individually move or longitudinally 
slide relative to each other and relative to the frame 22 
in direction B with the feet sliding along surface 62. In 
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a, preferred embodiment the length C of travel of the 
housing 24 relative to the frame 22 is about 2 mm. How- 
ever, any suitable length C could be provided. Move- 
ment of the housings 24 in directions A and B provide a 
2-axis float for the connector plugs 14 relative to the 5 
back plane member 12 when connecting the connector 
plugs 14 to the housings 24 in direction B. 
[0013] In order to retain the housings 24 with the 
frame 22, and prevent the springs 28 from pushing the 
housings 24 out of the front end of the receiving area 10 
34, the assembly 1 0 includes the retainers 26. Each re- 
tainer 26 is preferably a one-piece member comprised 
of molded polymer material. However, in alternate em- 
bodiments, each retainer could be comprised of multiple 
members and any suitable type(s) of material could be 15 
used. In addition, more or less than two retainers could 
be used. In the embodiment shown, the retainers 26 are 
substantially the same, but merely reversely orientated 
relative to each other. Each retainer 26 generally com- 
prises a base section 82, snap-lock mounting sections 20 
84, and a retaining lip section portion 86. The snap-lock 
mounting sections 84 are suitably sized and shaped to 
be received in the snap-lock mounting holes 50 in the 
front face of the frame 22 to fixedly attach the retainers 
26 to the frame 22. However, any suitable means could 25 
be used to attach the retainers to the frame. The retain- 
ing lip sections 86 extend towards each other across 
portions of the front entrance of the receiving area 34. 
The retaining lip sections 86 extend in front of the front 
facing surfaces 66 of the projections 56 of the housings 30 
24. Thus, the retaining lip sections 86 function as limits 
or stops to the forward movement of the projections 56 
out of the receiving area 34. This retains the housings 
24 with the frame 22 and against the springs 28. In a 
preferred embodiment the springs 28 apply a preload 35 
force of the housings 24 against the retainers 26. The 
present invention allows the housings 24 to independ- 
ently move relative to each other and the frame 22. The 
housings 24 can slide against adjacent housings. This 
independent 2-axis float for each housing 24 can com- 40 
pensate for tolerances between the back plane member 
12 and a daughter printed circuit board, having one or 
more of the connectors 14 thereon, being connected to 
a connector on the back plane member. While Z-axis 
float has been discussed, It should be pointed out that 45 
the positioning of the housings 24 in the frame 22 by 
retainers 26 can also allow for some movement oV "::.ie 
housings 24 in the X- and Y-axes as well. 
[0014] Fig. 1 shows an embodiment where the plug 
connectors 1 4 are individually connected to the adapter so 
10. One or more of the connectors could be mounted on 
a daughter printed circuit board. Referring now to Fig. 
4, the adapter 10 is shown with a portion of a mating 
gang assembly 48. The gang assembly 48 is used to 
connect a plurality of the connector plugs 14 to each oth- 55 
er and then insert the connector piugs as a group or 
gang into the adapter 10. In this embodiment the gang 
assembly 48 generally comprises a frame 88 and hous- 



ings 90. The frame 88 can be mounted to a daughter 
printed circuit board. The housings 90 are each sized 
and shaped to receive one of the connector plugs 14 
therein and fixedly connect to the outer housing 15 of 
the plugs 14. The housings 90 have limit projections 92 
that contact the front end 52 of the housings 24 to limit 
insertion of the housings 90 into the housings 24. The 
connector plugs 1 4 extend past the front end 94 of the 
housings 90. The gang frame 88 includes a base mem- 
ber 96 and a top member (not shown) that stationarily- 
sandwich the housings 90 therebetween in the array 
shown. In alternate embodiments, the frame 88 couid 
support the housings 90 in any suitable type of array(s). 
The guide pins 46 are received in the mounts 44 of the 
frame 22 to guide the ganged connector plugs and hous- 
ings 90 into their respective adapter housings 24. 
[0015] Referring now to Fig. 5, an exploded view of 
an alternate embodiment of the adapter is shown. In this 
embodiment the adapter 100 generally comprises a 
mounting frame 102, adapter housings 104, springs 106 
and retainers 108. In this embodiment the springs 106 
comprise coil springs. However, any suitable type of 
springs could be provided. The frame 102 could have 
posts which the springs 106 are mounted on. The posts 
couid extend through the holes 1 1 0 in the top and bottom 
projections 112 on the adapter housings 104. However, 
such posts need not be provided. The coil springs 106 
contact the rear ends of the projections 112 to bias the 
adapter housings 1 04 in a forward position on the frame 
102. 

[0016] It should be understood that the foregoing de- 
scription is only illustrative of the invention. Various al- 
ternatives and modifications can be devised by those 
skilled in the art without departing from the invention. 
Accordingly, the present invention is intended to em- 
brace all such alternatives, modifications and variances 
which fall within the scope of the appended claims. 

Claims 

1. An optical connector adapter (10, 100) for connect- 
ing optical connectors, the adapter (10, 100) com- 
prising: 

a frame (22, 102) adapted to be mounted to a 
back plane member (12); and 
at least one adapter housing (24, 1 04) movably 
mounted in a receiving area (34) of the frame 
(22, 102), 

wherein the adapter housing (24, 104) is adapted 
to receive at least two optical connectors ( 1 4) there- 
in and individually fixedly connect the optical con- 
nectors (14) to the adapter housing (24, 104), and 
wherein the optical connectors (14) are received in 
opposite directions into the adapter housing (24, 
104), and connect to each other inside the adapter 
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• housing (24, 104). 

2. An optical connector adapter (1 0, 1 00) for connect- 
ing optica! connectors, the adapter (10, 100) com- 
prising: 5 

a frame adapted to be mounted to a back plane 
member (12); 

at least one adapter housing (24, 1 04) movably 
mounted in a receiving area (34) of the frame 10 
(24, 104); 

at least one retainer (26, 1 06) connected to the 
frame (22, 102) for preventing the adapter 
housing (24, 1 04) from exiting the receiving ar- 
ea (34) out of a first side of the frame (22, 1 02); 15 
and 

at least one spring (28 , 1 06) between the frame 
(22) and the adapter housing (24, 104) biasing 
the adapter housing (24, 1 04) in a first direction 
towards the first side, wherein the adapter 20 
housing (24, 104) is movable relative to the 
frame (22, 102) in a second opposite direction 
with resilient deflection of the spring (28, 106). 

3. An adapter (1 0, 1 00) as in claim 1 or 2 wherein the 25 
adapter (10, 100) comprises plurality of the adapter 
housings (24, 1 04) located in the receiving area (34) 
and separately movable relative to each other. 

4. An adapter (10, 100) as in claim 3 wherein the 30 
adapter housings (24, 104) are located adjacent 
each other. 

5. An adapter (1 0, 1 00) as in claim 1 , 2, 3 or 4 further 
comprising at least one spring (28, 106) between 35 
the portions of the frame (22, 1 02) and at least one 
adapter housing (24, 104) for biasing the at least 
one adapter housing (24, 1 04) in a first direction (A) 
relative to the frame (22, 102). 

40 

6. An adapter (10, 100) as in claim 5 wherein the 
adapter (1 0, 1 00) comprises two of the springs (28, 
1 06) for each of the adapter housings (24, 1 04) the 
springs (28, 106) being located at opposite sides of 
each adapter housing (24, 104). *s 

7. An adapter (10, 100) as in claim 5 or 6 wherein at 
least one spring (28) comprises a leaf spring. 

8. An adapter (10, 1 00) as in claim 5 or 6, wherein at so 
least one spring (1 06) comprises a coil spring. 

9. An adapter (1 0, 1 00) as to one of the forgoing claims 
further comprising at least one retainer (26, 108) 
connected to the frame (22, 102), the at least one 55 
retainer (26, 108) having a portion (86) located in a 
path of a portion of the at least one adapter housing 
(24, 1 04) for limiting movement of the adapter hous- 



ing (24, 104) in the first direction (A). 

10. An adapter (10, 100) as to one of the forgoing 
claims, wherein each retainer (26, 108) located on 
opposite sides of the at least one adapter housing 
(24,104). 

11. An adapter (10, 100) as to one of the forgoing 
claims, wherein each retainer (26, 108) contacts 
more than one of the adapter housings (24, 104). 

1 2. An adapter (1 0, 1 00) as according to one of the for- 
going claims, wherein a plurality of fiberoptic adapt- 
ers (14) is connected to a gang adapter block (48). 

13. An adapter (10, 100) as in claim 12, wherein each 
of the plurality of fiber optic adapters (14) being in- 
dependently movable within the gang adapter block 
(48). 

14. In an assembly comprising a gang adapter block 
(48) and a plurality of fiber optic adapters (14) con- 
nected to the gang adapter block (48), character- 
ized in each of the plurality of fiber optic adapters 
(14) being independently movable within the gang 
adapter block (48). 

15. A method of assembling an optical connector 
adapter (1 0, 1 00) for connecting optical connectors 
(1 4) on a back plane member (1 2), the method com- 
prising steps of; 

inserting a plurality of adapter housings (24, 
1 04) into at least one receiving area (34) of an 
adapter frame (22, 102), the adapter frame (22, 
1 02) being adapted to be mounted to the back 
plane member (12) and the adapter housings 
(24, 104) each being adapted to removably 
connect two of the optical connectors (14) 
thereto in opposite directions; 
locating springs between (28, 1 06) the adapter 
housings (24, 104) and the adapter frame (22, 
102), wherein the adapter housings (24, 104) 
are the springs (28, 1 06) in a first direction (A) 
relative to the adapter frame (22, 102); and 
connecting at least one retainer (26, 1 08) to the 
adapter frame (22, 1 02) to prever.t :.: ie adapter 
housings (24, 1 04) from exiting the receiving ar- 
ea (34) in the first direction (A). 
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